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HIs study is aimed at investigating some 

of the direct, physical resultants of 

experimentally aroused anger. For this 
purpose three major variables are considered: 
the degree of frustration, the retaliatory powers 
of the frustrator, and subject differences in 
apparent readiness to express aggression. Each 
of these variables have been dealt with by 
Dollard, Doob, Miller, Mowrer, and Sears 
(1939) in their original formulation of the 
frustration aggression hypotheses, and the 
empirical findings with respect to these factors 
have been recently reviewed by Berkowitz 
(1958). 

While most investigations support the 
hypotheses put forth in Frustration and Ag- 
gression, a general limitation of these studies 
involves the measuring devices employed. 
Typically, “overt aggression” is measured by 
means of questionnaire responses, ratings, or 
interviews concerning feelings of unfriendli- 
ness toward the frustrator, and a number of 
indices representing displaced aggression— 
e.g., doll play and TAT content. Such ques- 
tionnaires and ratings are vulnerable to the 
subject’s conscious control over his responses 
in a socially desirable direction. Further, 
unfavorable ratings of the experimenter, or 
aggressive TAT protocols, may express merely 
a negative evaluation of the frustrator, not 
“agoression” in the strict sense required by 
the specification (Dollard et al., 1939) that the 
goal response of the instigation to aggression 
involves inflicting injury to an organism. 

The present research attempts to overcome 
these difficulties by using the application of 
direct, physical pain to the frustrator (elec- 
tric shocks) as measures of aggression. Fur- 
thermore, through the use of a specially 
designed apparatus, the physical characteris- 
tics of a subject’s aggressive behavior can be 
observed along three major dimensions— 
number of aggressive acts, average duration of 
aggressive act, and average intensity of ag- 


1 This study was conducted as part of the research 
program sponsored by Grant M-1540, National Insti- 
tute of Mental Health, United States Public Health 
Service, Leonard Berkowitz, principal investigator. 
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gressive act. This type of approach should 
provide more direct tests of frustration aggres- 
sion hypotheses as they apply to overt, physi- 
cal hostility, and permit a more detailed 
analysis of the physical dimensions of aggres- 
sive behavior. 


METHOD 


The aim of this study was to establish, in a labora- 
tory setting, some of the conditions affecting the 
expression of overt, physical aggression. Subjects were 
presented with the following series of events: They were 
led to believe that this was an experiment on the 
physiological concomitants of intellectual performance;? 
informed that if they did not fully cooperate, or dis- 
pleased the experimenter in any other way, the experi- 
menter could punish them by administering an electric 
shock (retaliatory anxiety manipulation); degraded and 
insulted by the experimenter for a presumably poor 
performance on an intellectual task (frustration ma- 
nipulation); given an opportunity to hurt the experi- 
menter physically by giving him electric shocks, 

The manipulations of anxiety and frustration have 
control conditions in which the subjects were not so 
treated, and in the overall design, these two variables 
are orthogonal to each other. A third, subject variable is 
orthogonal to these. Subjects were divided into two 
groups depending on whether they scored low or high on 
a number of previously administered psychometric 
measures of hostility (High or Low Test Hostility). 
Thus there are two levels of each of the three variables 
arranged in a factorial design: High or Low Test Hostil- 
ity subjects, high or low retaliatory anxiety manipula- 
tion, and high or low frustration. 


Subjects 


Eighty white male undergraduate students at the 
University of Wisconsin selected from a pool of 375 
males taking an introductory or intermediate course in 
psychology served as subjects. Subjects were chosen on 
the basis of their scores on three psychometric instru- 
ments: Siegal’s (1956) Manifest Hostility Scale (MHS), 
three TAT protocols (8BM, 3BM, 2) scored for hostile 
content, and first impression ratings of two photographs 
in terms of the degree of friendliness the subject felt 
toward the persons portrayed. Subjects who con- 
sistently scored above the median on each test distri- 
bution (High Test Hostility subjects) and subjects who 
consistently scored below the median on each distribu- 
tion (Low Test Hostility subjects) were considered 
eligible to participate. These subjects were subsequently 





2 This paper is part of a larger research project 
involving physiological responses to anger and fear 
provocation, the details of which are reported elsewhere 
(Hokanson, 1959). 
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contacted by phone, with approximately 85% of those 
contacted agreeing to participate in the research. The 
selection procedure thus provided 40 Low and 40 High 
Test Hostility subjects. Details of the selection pro- 
cedure are available elsewhere (Hokanson, 1959). 


Procedure 


The experimental session, an individual meeting 
lasting approximately 20 minutes, was divided into a 
number of phases. The experimenter introduced the 
experiment as one involving measurement of the phys- 
iological concomitants of routine intellectual work. 
The subject was then placed in the blood pressure and 
GSR recording apparatus and allowed to rest for 8 
minutes. After the adaptation period the subjects who 
had been randomly assigned to the high anxiety condi- 
tion were told that on subsequent tasks it was highly 
important that they cooperate fully and devote maxi- 
mum energy to their performance, and that if the 
experimenter felt they were not doing this he could 
administer an electric shock to them. (Actually this 
was never done, but merely served as a threat of physi- 
cal pain to the subject.) Subjects in the low retaliatory 
anxiety condition were also told that cooperation and 
maximum energy were important, but that they would 
probably do better if they just relaxed and did the best 
they could. 

The first “intellectual task” of this session was then 
introduced. The subject was asked to count backwards 
from 100 to 1 by threes as quickly as possible. Subjects 
assigned to the high frustration condition were then 
exposed to repeated interruptions, insults, and sarcastic 
remarks by the experimenter. In the low frustration 
condition the experimenter omitted these remarks and 
said “Good” when the subject reached zero, The 
task took approximately 1 minute. 

Ratings of subjective feelings of anxiety and anger 
were obtained at several points in the procedure in 
order to check the success of the experimental manipula- 
tions. Each scale consisted of three items to which the 
subject was to respond by placing a check mark at an 
appropriate point along a 160 centimeter line. Only the 
end points of each line were anchored with a verbal 
description of an extreme subjective feeling. A typical 
item on the anxiety questionnaire was “How keyed up 
do you feel at present?” The hostility items asked such 
things as “What were your general feelings toward the 
experimenter during the experiment?” The subject’s 
score consisted of the sum of the distances his check 
marks were from the positive end of each line for the 
three items. 

In evaluating the success of the retaliatory anxiety 
manipulation, the postmanipulation anxiety rating was 
subtracted from the score obtained during the initial 
adaptation period. Similarly, in evaluating the success 
of the frustration manipulation, the postfrustration 
aggression rating’ was subtracted from the same rating 


§This rating was postponed until after the subject 
had an opportunity to aggress physically against the 
‘experimenter. While it would have been preferable to 
have the subject rate his feelings immediately after 
frustration, focusing the subject’s feelings at that time, 
and having these feelings expressed to the experimenter 
indirectly via the rating, might have contaminated the 
subsequent behavioral measures of aggression. 
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obtained prior to frustration. The analyses of these 
data, presented in an earlier report (Hokanson, 1959), 
indicate that both the retaliatory anxiety and the 
frustration manipulations had their desired effects, 

Measurement of overt aggression. The method for 
measuring overt, physical aggression was one originally 
suggested by Hokanson and Gordon (1958) in which 
the subject had the option of administering electric 
shocks to the experimenter. Following the manipula- 
tion of frustration, the experimenter introduced the 
situation with the following instructions: 

The next part of this session is something quite 
different. As you are probably well aware, one of the 
biggest sources of error in the interpretation of psy- 
chological tests is the interpreter himself. For in- 
stance, if I were to interpret your tests [taken some 
3 weeks earlier as part of the screening battery] such 
factors as being in a bad mood or feeling physically 
ill would certainly affect my interpretation. This is 
the problem I am attempting to investigate in this 
part of the session. I am going to read out loud some 
items from a personality questionnaire and try to 
predict how I think you would answer each item. 
If my prediction is wrong I want you to give me an 
electric shock through this apparatus. If I am cor- 
rect in my prediction, simply don’t do anything and 
I will go on to the next item. In this way I will feel 
physical discomfort when my predictions are wrong 
and I would like to see how this affects my subsequent 
predictions. 

The questionnaire was one developed to measure 
attitudes toward dating at the University of Wisconsin. 
The items are rather straightforward, innocuous 
statements that appear to keep personal involvement 
at a minimum. Thus either to agree or to disagree with 
a particular item should make relatively little difference 
to the subject. His decision to shock or not shock 
should therefore be determined mostly by his readiness 
to express hostility overtly, The’number of times the 
subject disagreed with the experimenter’s prediction 
(ie., number of times the subject shocked the ex- 
perimenter) was thus used as one measure of overt 
hostile expression. 

The questionnaire consisted of 15 items on which at 
least 80% of the standardization groups of University 
of Wisconsin male students gave the same response. 
Each “prediction” was made in a direction opposite 
from that which the normative population indicated to 
be the prevailing attitude. In this way, each subject was 
faced with 15 predictions about himself with which he 
most likely disagreed. Situated in front of the subject 
was an elaborate “shock apparatus” with electrodes 
connected to the experimenter’s hand. 

The subject was thus given 15 opportunities to 
administer electric shocks to the experimenter by 
depressing a plunger situated on top of the apparatus. 
(The experimenter never actually received a shock, but 
merely behaved as if he had.) The subject’s responses 
with respect to the plunger were recorded along three 
major behavioral dimensions: the number of shocks 
administered, the average duration per shock, and the 
average maximum pressure exerted per shock. 

The “shock” apparatus was constructed especially 
for this research in order to provide these measures. 
(The plunger that presumably activated the shock was 
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actually connected directly to a spring scale with a 
maximum reading of 6 pounds. When the subject de- 
pressed the plunger a direct reading from the large 
face of the scale (visible only to the experimenter) was 
made and recorded. In addition, the base of the plunger 
consisted of a small metal contact that acted as one 
pole of a switch in an electric timer circuit. Depression 
of the plunger with one fourth pound of pressure closed 
the circuit, which remained closed until the plunger 
returned to its resting position. A cumulative record of 
the time that the subject was actually shocking the 
experimenter was thus produced. 

As part of a larger battery of physiological measures, 
systolic blood pressure was recorded at several points 
during the procedure: at the end of the initial adapta- 
tion period, after the anxiety manipulation, after 
frustration, during the expression of aggression to the 
experimenter, and during a final rest period 1 minute 
after aggression towards the experimenter. By com- 
paring a particular blood pressure level with the 
immediately preceding level, systolic changes at each 
of the experimental steps could be calculated. These 
measures are included in the present report as informa- 
tive correlates of the behavioral measures of aggression. 


RESULTS 


Table 1 presents an analysis of variance of 
the number of shocks administered to the 
experimenter. The significant main effect for 
frustration indicates that the subjects who were 
in the high frustration condition administered 
a greater number of shocks to the experimenter 
than did the subjects in the low frustration 
condition. Subjects under high frustration 
administered an average of 9.25 shocks while 
those under low frustration shocked the experi- 
menter an average of 7.87 times. Also of note 
in this analysis is the absence of significant 
differences between the subjects in the high 
and low retaliatory anxiety conditions and 
between the subjects High and Low in Test 
Hostility. 

Table 2 presents an analysis of variance of 
the scores for average duration per shock 
(subjected to square root transformation). 
None of the terms in this analysis is significant. 

The analysis of variance of the scores for 
average pressure per shock is shown in Table 
3. Note the significant Frustration X Anxiety 
interaction. The cell means and the results of a 
Duncan range test, presented at the bottom of 
Table 3, indicate that the mean of the Low 
Frustration-Low Anxiety condition (2.78) is 
just short of being significantly lower than the 
means in the Low Frustration-High Anxiety 
(3.78) and High Frustration-Low Anxiety 
(3.80) conditions (6 = .06). Thus there is 
suggestive evidence that under conditions of 
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TABLE 1 
NUMBER oF SHOCKS ADMINISTERED TO 
THE EXPERIMENTER 




















Source af SS US F 

Test Hostility 1 0.3} 0.3 
Frustration 1] 37.8 | 37.8 | 6.30* 
Anxiety 1 4.5 | 4.5 
Test Hostility X Frus-} 1 | 10.5 | 10.5 

tration 
Test Hostility X Anx- | 1 9.1, 9.1 

iety 
Frustration X Anxiety ij; 20.0 | 20.0 
Test Hostility X Frus- | 1 1.2} 1.2 

tration X Anxiety 
Residual 72 | 432.3 | 6.0 

Total 79 | 518.7 

*p < 05, 

TABLE 2 


AVERAGE DURATION PER SHOCK ADMINISTERED TO 
THE EXPERIMENTER (in seconds) 








Source af SS MS 
Test Hostility 1 59 .59 
Frustration 1 .06 06 
Anxiety 1 01 01 
Test Hostility < Frustra- 1 70 70 
tion 
Test Hostility < Anxiety 1 15 15 
Frustration X Anxiety 1 .67 67 
Test Hostility  Frustra- 1 34 3h 
tion X Anxiety 
Residual 72 19.45 27 
Total 79 21.94 


Note.—No significant F was obtained. 


low retaliatory anxiety, high frustration leads 
to increased pressure per shock, while under 
low frustrating conditions, being subject to 
high retaliatory anxiety also leads to increased 
pressure per shock. However, under both high 
frustration and high retaliatory anxiety, the 
pressure per shock is not significantly differ- 
ent from that occurring under Low Frustra- 
tion-Low Anxiety. 

Table 4 presents a summary of the Pearson 
product-moment correlations obtained between 
the three behavioral measures of aggression 
and the systolic blood pressure and subjective 
feeling changes of the 40 subjects in the high 
frustration condition. Individual correlations 
were not routinely computed for each separate 
experimental condition because of the small 
number of cases available. However, where a 
significant ¢ was obtained for all 40 subjects, 
individual cell scattergrams were plotted and 
inspected for possible differences among con- 


FRUSTRATION, ANXIETY, AND AGGRESSION 


TABLE 3 
AVERAGE PRESSURE PER SHOCK ADMINISTERED TO 
THE EXPERIMENTER (in pounds) 




















Source af SS MS F 
Test Hostility 1 -61 61 
Frustration 1 1,51 | 1.51 
Anxiety 1| 1.30] 1.30 
Test Hostility  Frus- | 1 13 13 
tration 
Test Hostility X Anx- | 1 77 a7 
iety 
Frustration X Anxiety | 1 | 11.12 | 11.12 |9.11** 
Test Hostility X Frus- | 1 1.05 | 1.05 
tration X Anxiety 
Residual 87.51 | 1.22 
Total 79 | 104.00 





Cell Means in the Frustration X Anxiety Interaction 


Low Anxiety | High Anxiety 
Low Frustration 2.78 3.78 
High Frustration 3.80 3.31 


Note.—There are no significant differences among the cell 
means by Duncan range test. 
"o< Ol 


TABLE 4 
PearsON Propuct-MoMENT CORRELATIONS OF 
AGGRESSION MEASURES wiTH SysToLic BLoop 
PRESSURE AND SUBJECTIVE FEELING 
CHANGES 
(N = 40 subjects in high frustration condition) 


Change 
during |Change 


Change during | Shock during | 








Frustration {the Ex-| Fina 

Measure ireatee Rest 

ae Systolic |Systolic/Systolic 

Number of Shocks —.23 |—.02 |—.22 |—.13 
Duration per Shock —.03 |—.15 |-+.10 |—.19 


Pressure per Shock — .32*|— .38*|-+ .39*|— .42* 


*p < 05. 


ditions. Note that the four significant correla- 
tions all occur with the scores for average 
pressure per shock, previously thought to be a 
reliable indicator of a presumed instigation to 
direct, overt aggression. 

The r of —.32 between pressure per shock 
and changes in subjective ratings of anger 
appears to be somewhat paradoxical. It will be 
recalled however, that the postfrustration 
anger rating was actually obtained after the 
“Shock the experimenter” portion of the pro- 
cedure. Thus this negative r indicates that the 
greater the vigor of the subjects’ responses 
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while aggressing against the experimenter, 
the less they subsequently report having felt 
angry at the experimenter. Inspection of the 
four individual condition scattergrams re- 
vealed no major differences in this trend among 
the cells. 

The r of —.38 between pressure per shock 
and systolic changes during frustration re- 
quires further elaboration. Because of the 
obvious differences in the scatterplots of each 
condition, individual correlations based on an 
N of 10 in each cell were computed. The cor- 
relations for Low and High Test Hostility 
subjects under low retaliatory anxiety condi- 
tions were +.15 and +.03, respectively, while 
under high anxiety conditions they were —.71 
and —.77, respectively. These latter two sig- 
nificant correlations seem to indicate that 
when there is an objective possibility of 
physical punishment, the greater the increase 
in systolic blood pressure (very likely a relia- 
ble indicator of anxiety) during frustration, 
the less the vigor of the subjects’ subsequent 
aggressive behavior. 

The positive correlation of .39 found between 
pressure per shock and systolic increases during 
“Shock the experimenter” indicates that the 
greater the vigor of aggressive responses, the 
greater the increase in systolic blood pressure 
during the expression of overt aggression. By 
the same token, the —.42 correlation between 
pressure per shock and elevation of systolic 
blood pressure at the final rest period suggests 
that the more vigorous the overt behavior 
while shocking the experimenter, the greater 
the reduction in systolic pressure after the 
aggressive responses are completed. 


DIScussION 


The present study focuses upon three di- 
mensions of direct, physical aggression: the 
number of aggressive acts, the duration of such 
acts, and the intensity of physical exertion 
during these acts. Apparently, these three 
aspects are not equally sensitive as indicators 
of the frustration produced instigation to 
overt hostility, assuming the validity of the 
classical analysis by Dollard et al. (1939). 
While number of aggressive acts did reliably 
increase with frustration, judging from the 
number of significant relationships with each 
measure, the vigor with which the hostile act 
is carried out seems to be at least an equally 
sensitive index of this instigation. Frustration 
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aggression theorists maintain that overt hos- 
tility is inhibited by threat of punishment for 
aggression, but that as itself is frustrating, the 
blocking of the hostile behavior only further 
increasing the strength of the instigation to 
aggression. Consistent with this, there was the 
strongest pressure per shock (i.e., the most 
vigorous direct hostility) in the High Frustra- 
tion-Low Anxiety and Low Frustration-High 
Anxiety conditions (Table 3). The similar 
results under these two treatments suggest that 
retaliatory anxiety did indeed serve to heighten 
the instigation to overt aggression. 

However, if both anticipation of punishment 
and the experimental frustration increase this 
instigation, the question arises as to why, 
under a combination of both high frustration 
and high retaliatory anxiety, there was not an 
even greater pressure exerted per response, 
rather than the reduced pressure actually 
found. An application of Miller’s ‘“‘approach- 
avoidance” conflict model suggests that the 
subjects in the High Frustration-High Anxiety 
condition may have been so strongly angered 
that they recognized the danger of the experi- 
menter’s retaliation, and therefore inhibited 
their hostile acts. In other words, the strength 
of the instigation to aggression had to exceed 
a certain minimum before the inhibition could 
take place. This minimum level may not have 
been passed in the High Frustration-Low 
Anxiety or the Low Frustration-High Anxiety 
conditions and the subjects more readily ex- 
pressed their hostility towards the experi- 
menter. 

There are several studies in the literature 
offering evidence that high levels of aggressive 
drive can be anxiety arousing. Schachter (1957) 
found a trend in his data indicating that the 
subjects rated as being moderately angry after 
frustration manifested a nor-epinephrine-like 
physiological response, whereas the subjects 
rated as being either mildly or intensely angry, 
showed an anxiety type of physiological reac- 
tion (epinephrine-like). Along similar lines, 
Hokanson (1959) demonstrated that the sub- 
jects who admit to strong feelings of anger on 
personality tests manifest more of an anxiety 
type of physiological response following frustra- 
tion than do the subjects who get low aggres- 
sion scores on the tests. 

The study provides further evidence in 
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support of the contention that anxiety results 
in reduced manifestations of overt hostility. 
There is ample evidence suggesting that in- 
crease in systolic blood pressure is a reflection 
of anxiety (Ax, 1953; Schachter, 1957); thus 
the significant negative correlation between 
systolic increases during frustration and sub- 
sequent pressure exerted per shock in the 
high anxiety condition indicates that the 
greater the physiological manifestations of 
anxiety during an instigation to aggression, the 
less the vigor of postfrustration hostile acts. 
Another line of indirect evidence pertaining to 
the reduction in aggressive tendencies, pre- 
sumably because of the arousal of anxiety, 
comes from the significant negative correla- 
tion between pressure exerted per shock and 
ratings of anger felt during frustration. It will 
be recalled that this anger rating was obtained 
after that subject had an opportunity to ad- 
minister shocks to the experimenter. The 
negative relationship thus indicates that the 
greater the vigor of the subject’s response 
while he was aggressing against the frustrator, 
the less his subsequent rating of how angry 
he was during frustration, as if the previous 
anger were now being denied. This finding 
conforms to Berkowitz’ (1958) contention that 
high intensity of aggressive behavior may 
provoke guilt and/or aggression-anxiety which 
in turn tends to reduce subsequent manifes- 
tations of aggression. 

Of added interest are the correlations be- 
tween pressure per shock and systolic changes 
occurring during and after the expression of 
aggression towards the experimenter. The 
pattern of changes indicates that the vigor of 
response is positively correlated with increase 
in systolic blood pressure during the actual 
expression of aggression, but negatively cor- 
related with elevation of blood pressure when 
the aggressive behavior is completed. These 
findings suggest that while overt aggression 
may momentarily increase certain physio- 
logical activities, it is also associated with a 
later reduction in those activity levels. Worchel 
(1957) suggested a similar cathartic-like reduc- 
tion in ‘‘tension” following the expression of 
aggression in his study of frustration produced 
interferences with intellectual performance. 
The present findings are only suggestive, 
however, owing to the possible operation of 
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sequence effects and homeostatic controls on 
the course of blood pressure during the latter 
part of the experiment. 

The overall results of this study suggest that 
both number of aggressive acts and the vigor 
with which aggressive behavior is carried out 
may be reliable indicators of hostile motivation. 
While neither measure provided entirely con- 
sistent data, their potential usefulness in 
studying the relationship between physiologi- 
cal and behavior processes in the area of 
aggression is indicated. 


SUMMARY 


This study investigates some of the be- 
havioral concomitants of experimentally 
aroused anger. An orthogonal design, with 80 
undergraduate males, varied test hostility, 
level of experimental frustration, and level of 
retaliatory anxiety, the latter variable being 
manipulated by leading half of the subjects 
to believe that the experimenter had the poten- 
tial for inflicting physical pain to them via 
electric shocks if they did not cooperate fully 
during the experiment. Following these experi- 
mental manipulations the subjects were given 
a number of socially sanctioned opportunities 
to aggress against the experimenter by ad- 
ministering electric shocks to him. The sub- 
jects’ behavior with respect to the plunger 
activating the shock was analyzed along three 
dimensions: the number of shocks adminis- 
tered, the average duration per shock, and 
the mean pressure exerted while activating 
the shock. 

The major findings in this study are: 

1. Subjects who were frustrated administer 
significantly more shocks to the frustrator 
(the experimenter) than the subjects in the low 
frustration condition. 
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2. Subjects exposed to either high frustra- 
tion-low retaliatory anxiety or high retaliatory 
anxiety-low frustration manifest a strong trend 
toward greater vigor of aggressive responses 
than the subjects under low frustration-low 
retaliatory anxiety conditions. 

3. Among frustrated subjects under high 
retaliatory anxiety conditions there is a signifi- 
cant negative correlation between the pre- 
sumed degree of anxiety aroused during frus- 
tration (systolic blood pressure increases) and 
the vigor of subsequent aggressive behavior. 

4, Among frustrated subjects there is also a 
significant negative correlation between the 
vigor of aggressive responses and subsequent 
ratings of the degree of anger felt toward the 
experimenter during frustration. 
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